Abstract -This study aimed at examining the predictors of quality of science fair (SF) projects in the light of pre-service teachers' evaluation of SF rubric' domains. These projects were selected by judges in A city for the . Surprisingly, the methods domain was one of the weakest predictors of overall scores of the SF rubric. It is important that project competitions and project based learning applications should do to help students to gain the scientific research skills. The necessary steps should be taken to help teachers and preservice teachers to look at the science fair and preparing SF projects from this perspective.
Introduction
The 1960s was a period when science education gained importance and when the policies of training scientists were on the agenda. It is seen that science programs changed in many developed and developing countries (McGee, 1996; Breederman, 1983; Kelly & Staver; 2005; DeBoer, 1991) . In that period, Turkey was also among those countries that were influenced by this change (Demirbas & Yagbasan, 2005) . In addition, it was seen in that EXAMINING OF THE PREDICTORS OF PRE-SERVICE TEACHERS'... period that students learnt to behave like scientists and that project competition (science fairs) which allowed students to act like a scientist were commonly used. In Turkey, such attempts were made at the high school level with the help of The Scientific and Technological Research Council of Turkey (STRCT) in 1968 [STRCT, 2012 ]. Today, it is seen that a number of countries have revised their science programs to train individuals equipped with the 21 st century skills (such as collaboration, critical thinking, communication, creativity and innovation, self-direction) (Ravitz, Hixson, English & Mergendoller, 2011) . their works (independent scientific research). In general, in these science fairs, juries make evaluations, and students are awarded based on their projects (Bunderson & Anderson, 2006; Abernathy & Vineyard, 2001) . A science fair regarded as a celebration by Abernathy and Vineyard (2001) is defined as a place in which students share their studies with their friends, teachers, parents, scientists and other people in the society and make interpretations regarding their experiences. The primary purpose of science fairs is to help students to understand and use scientific methods while designing and conducting experiments so that they can achieve their school program. Besides such benefits of science fairs as teaching students new things, spending enjoyable time, developing their research skills and helping them to think critically and develop positive attitudes towards science, these science fairs also cause students to feel worried and stressed at the end of the competition and increase their anxiety level (Grote,1995; Bunderson & Anderson, 1996; Abernathy & Vineyard, 2001; Balas, 1998; Bellipanni & Lilly, 1999; Wang & Yang, 2003; Gomez, 2007; Kankelborg, 2005; Yayla, & Uzun, 2008; Fisanick, 2010) .
NEF-EFMED
In the competition of 'This is My Work' and in the other similar project competitions, the purpose is to have young brains think and make observations, to encourage them to
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wonder and research and to help them to reveal their potentials. In addition, it is an important result that the idea behind the project belongs totally to the student(s) (STRCT, 2012; RDED, 2012) . The criteria for the evaluation of the works in these competitions are stated in competition guides. Although there seems to be much diversity in the evaluation of the works in provincial, regional and final exhibitions, it is generally stated by juries that the following criteria should be taken into consideration during evaluation: STRCT Evaluation Criteria 2009-2010 Project Guide, originality and creativity, used scientific method, consistency and contribution, utility (economic, social academic, …), applicability or usefulness, literature review, conclusion and clarity, assimilation and mastery and obeying the safety warnings.
There are a number of studies which emphasize the importance of the jury's evaluation in project competitions and which point out that the projects developed should be belong to the students. These are quite important for the quality of the competitions and for students' development (Grobman, 1993; Shore, Delcourt, Syre & Shapiro, 2007; Czerniak & Lumpe, 1996) . In this respect, the evaluation of projects is fairly important. Such questions as "according to which dimension of the evaluation criteria are some projects developed by students considered to be better than those developed by other students?" or "to which aspects of the projects do the juries evaluating them to give more importance in the evaluation process?" occupy the minds of students participating in project competitions as well as of their supervisors (Potter, 2009 ). Potter (2009) examines the quality of the science fair rubrics, and she argues that science fair rubrics are not only a summative rubric, but also they are formative rubrics. Besides, she examined the extent to which patterns in student performance, as measured by the Potter Rubrics, predict the judges' perception of the quality of the Project.
This study examined to what extent the criteria in the evaluation scale determined by STRCT and Potter Rubrics (2009) 
Methods
This study used a correlation research design (Buyukozturk, Cakmak, Akgun, Karadeniz & Demirel, 2011) . Relation of pre-service teachers' perception of quality (high, medium, low) between primary school students' scores of projects according to STRCT Rubrics and Potter Rubrics were examined. The dependent variable was the perception of quality (high, medium, low), and the independent variable was the score each pre-service teachers gave for each project in each domain (Potter, 2009 ).
Procedure
In this study, thirty projects were determined for evaluation by pre-service teachers. The quality of the projects was also examined by experts in the field of science education. In this study, the same thirty projects (Tortop, 2013b) were selected and examined in terms of the quality of projects by pre-service teachers.
Participants
In this study, while selecting of participants who will evaluate projects, some certain criteria are taken into account. The first criteria is that pre-service teachers should be at a certain level at which they gain educational acquisitions. In this respect pre-service teachers should be at the third class level (junior) at least. The second criteria is that pre-service 
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The pre-service teachers assigned such scores to the dimensions determined in the evaluation scale as "1" inefficient, "2" efficient and "3" very efficient (Potter, 2009; Tortop, 2013b) .
Data Analysis
Descriptive analysis was used for assessment of science fair project quality scores according to sub-dimension (such as originality, using the scientific method) of STRCT Rubrics and Potter Rubrics at SPSS program. Mean scores and standard deviation were calculated for every sub-dimension of STRCT Rubrics and Potter Rubrics.
Besides, in order to determine the predictors of the sub-dimension of STRCT Rubric and Potter Rubric scores related to STRCT Rubric and Potter Rubric total quality scores Multiple Linear Regression (Stepwise) and Pearson Product Moment Correlation were used in the SPSS program (Buyukozturk et al., 2010) .
Results
In the conducted study, 30 projects that were admitted to the regional exhibition were evaluated by 30 pre-service teachers. In this evaluation, the criteria determined by STRCT were taken into consideration (This is My Work Project Guide, 2009). Among these criteria, "taking safety measures" and "giving reference" were not included in the analyses as all of the 30 projects had common deficiencies in these dimensions.
Results of First Research Question
As a result of the evaluation of 30 projects that pre-service teachers conducted using the STRCT rubric, subscale average scores are shown in Table 2 . For assessment of a science fair Project according to STRCT Rubric lowest score is "1", and highest score is "3" for each sub-dimension. And total quality scores for a science fair Project low score is "7", and the high score is "21". As it can be seen in Table 1 , the average of the highest quality score of the science fair projects is in the dimension of usability and originality. The average score of the lowest quality is seen in the dimension of the scientific method. This situation can be interpreted as;
teachers, consulting projects, give little attention to this dimension and the jury groups that choose region exhibition, give very little importance to quality in this dimension.
Results of Second Research Question
The results of the regression analysis regarding the prediction of the total scores (according to STRCT Rubric) in the project evaluation are presented in the Table 2 . In addition, further analyses were conducted by the stepwise method as one of the regression analysis methods. When the paired and partial correlations between the predictive variables and the dependent variable (total score) were examined, it was seen that the highest relationship occurred between the Total Score and the Dimension of Consistency (r=.644); however, when the other variables were examined, the correlation between the two variables was found to be As can be seen here, the least predictive dimension in the evaluation of the projects is the "Method" dimension, and the most predictive dimensions were "Assimilation" and "Clearness".
Results of Third Research Question
The results of the regression analysis regarding the prediction of the total scores (according to Potter' (2009) Rubric) in the project evaluation are presented in the Table 3 . In addition, further analyses were conducted by the stepwise method, one of regression analysis methods. The following model is seen when the sub-dimensions of the total score of rating scale that was used by Potter' Rubric (2009) 
Results of Fourth Research Question
The results of the correlation analysis regarding the total scores of Potter ' (2009) Rubric between STRCT Rubric in the project evaluation are presented in the Table 4 . Pearson Product Moment Correlation was conducted with the statistic analysis methods. N 900 ** Correlation is significant at the 0.01 level (2-tailed).
As it can be seen in Table 4 , there is a highly significant correlation between STRCT Rubric scores and Potter's Rubric scores (r=.717, p<.005).
Discussion and Conclusion
It is believed that science fairs can benefit students about scientific skills such as the scientific research (Grote, 1995; STRCT, 2013; Yayla & Uzun; 2008; LaBanca, 2008; Fisanick, 2010) , science interest or career path (Olsen, 1985; Yayla & Uzun, 2008; Dionne et al., 2012) , collaboration with peers (Yayla & Uzun, 2008; Fisanick, 2010 ) and so they have become a common practice and tradition in many countries (Cook, 2003; LaBanca, 2008) .
However, there are still some problems about science fairs such as academic plagiarism (dishonesty) (Grobman, 1993; Syre & Shapiro, 2007; Shore et al., 2007; Shore & Delcourt, 1995 , Syer & Shore, 2001 Tortop, 2013a; Tortop, 2013b) and anxiety (Fisanick, 2010; Shore et al., 2007; Kosick, 2009; Czerniak & Lumpe, 1996; Abernathy & Vineyard, 2001 2013b) . In the study, mostly teachers stated that "I do not want to participate as a mentor, in the competition if not necessary", this attitude of teachers affects the quality of the competition, of course. (Tortop, 2013b (Tortop, , 2013c .
One implication of teachers' negative attitudes about the science fair is that the jury evaluation cannot be relied on. Same findings that students and administrators concerned about the quality of jury evaluation (Tortop, 2013a (Tortop, , 2013b . There are also errors about the evaluation of the jury and academic plagiarism in literature (Grote, 1995a , Cook, 2003 Grobman, 1993; Syre & Shapiro, 2007) . Mistakes in jury that contradicts the aims of the competitions can lead the students and the teachers go in the wrong direction (Tortop, 2013a , Tortop, 2013b Cook, 2003) .
In this study, the pre-service teachers were asked to evaluate 30 projects selected in the regional science fair exhibition. The STRCT and Potter (2009) In science fair guidelines, while students are expected to acquire scientific method skills and perceive themselves as a scientist, in the evaluation, the situation of having the lowest score in scientific method shows that students and teachers pay little attention to this dimension and the juries did not eliminate the participants who paid little attention to the scientific method dimension.
In addition, the model of regression formula was that; Overall Scores of Science Fair These findings show that pre-service teachers hold such a perception; in determining the quality of a project in terms of scientific quality, the scientific method dimension that is used, is the least important dimension and assimilation and originality dimension of quality of the science projects, is more important. A similar situation can also be seen among students who look for the projects and among teachers who mentor the students in the district science fair exhibition. This situation can cause developing of a false perception about science by students who newly meet the science at secondary school level, therefore it is problematic for students' future science education Cook, 2003; Blenis, 2000; Fisanick, 2010; Tortop, 2013a, Tortop; 2013b) .
However, Potter (2009) found out that "the students' mean scores in the domains of Method and Analysis did predict the students' mean Quality scores". In this respect, the results obtained in the present study are parallel to those of the study carried out by Potter (2009). Potter (2009) reported that the dimensions of Method and Analysis were the best predictors for the project scale developed by the researcher. However, depending on this situation, the researcher stated that students and supervisor teachers in project competitions
should not ignore the importance of the other dimensions of the scale. According to Potter (2009) , juries evaluating the dimensions of Method and Analysis, which are the best predictors of the overall score, should focus on evaluating these dimensions due to their limited time. These findings obtained via the results of teacher candidates' evaluations of the projects are quite remarkable and thoughtful. Because, the "scientific method" that students used while preparing their projects least predicted the overall score. In fact, this indicates which features of projects that teacher candidates take into consideration while evaluating the projects. The new science program in Turkey (MNE; 2012) aims to help students acquire the ability to conduct scientific research. Science teachers should train students who know the scientific methods necessary to conduct scientific research (Grote, 1995; Cook, 2003; Abenarty and Vineyard, 2001; Tortop, 2013a Tortop, , 2013b Tortop, , 2013d . It is important that project competitions serve this purpose. The necessary precautions should be taken to help teacher candidates to view projects and project competitions from this perspective.
In the evaluation of pre-service teachers using Potter' (2009) Rubric, it is seen that "scientific method" isn't the highest predictor. Instead, surprisingly, "general information" dimension is the highest predictor. Pre-service teachers conducted a detailed examination, describing the project well and demonstrating that their projects had been of high quality. This situation is seen that Tortop (2013b) findings about teacher views of the science fairs in Turkey. A teacher's statement "Students cannot do this project, I do not understand how they are selected by juries" is quite significant.
Another finding is that there is a high correlation between STRCT rubric and Potter (2009) rubric. This is important in terms of the validity of the scales used in science fairs.
However, what is important is that the jury should be trained about which sub-dimensions they should pay attention to (Grote, 1995 , Tortop, 2013a , 2013b , Bellipani, 1994 . However,
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according to the results of the study, "Scientific Method" sub-dimension of STRCT Rubric is high predictors of total quality scores, as well as high predictors of Potter Rubric total quality scores.
Science fair projects are tools that are used to measure students' performance assessment (Messick, 1995) . It is needed to develop new assessment tools to assess students' science projects in terms of their performance. And "science educators only need to consider students' performance in Methods and Analysis when making decisions about student achievement" (Potter, 2009, pp.46) 
